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CHAPTER I 
INTRODUCTlON 
The lesser cornstalk borer, Elasmo;palFus li~nosellus (Zeller), is a 
major pest of peanuts, 1 Ara.chis ~yFo~aea (L), throughout the peanut grow~ 
ing areas of the United States. The larvae bpre into the stem under the 
ground towards the terminal bud, causing dead hea:t;"ts in the older pl1:1.nts 
and death in the case of seedlings. They also feed Qn the pods and pegs 
oausing heavy losses in yield, 
Peanuts are kpown by sever~l names; in some parts of the wo+ld they 
a:re called goob~r, pinda.r, groundnut, and ea.rthnut. 
Countries that lead in pean~t production are India, M~in+aµd China, 
Nigeria, Senegal, the Uijited St~tes~ Indonesia, and Br~~il. In the 
United States, the states that lead in peanut production are Georgia, 
North Carolina, Texas, Alabama, Virginia and Oklahoma. 
The sc:mthwestern states, Arkansas, Louistana, New Mexico, Oklahoma 
and Texas p-roduce 1/5 of the nation's p(;lanut o:r;op with Oklahoma.'s crop 
valued at over $37.5 million in 197i. It is the third most important 
cash crop in the.south, being exceeded only by cotton and tobacco. 
Peanuts are used for human consumption in the form of whole nuts, 
peanq:~ butter, peanut con:fectionaries, peanut oil for such things as 
salad oil, margarine, and shortening, After crushing and extracting oil, 
1 As suggested by the common nmne, E, lignosellus has a number of 
host plants but iµ Oklahoma. the major damage to crops is to pe~nuts, 
2 
the remaining peanut m~al is a source of high pt~tein concentrate used as 
a versatile source of livestock feed. Peanut hay is an excellent high 
protein feed, ranking close to alfalfa in feed value. 
In India growing the plant protects the soil from wind and water 
erosion during the winter and spring. 
The lesser cornstalk borer can be controlled with insecticides, but 
insecticides leave toxic residues, Moreover, the profit of an unir:ri-
gated crop is marginal and it is often uneconomical to use insecticides. 
For this reason alternative methods of protecting crops from insects are 
being sought; resistant varieties, not having these disadvantages, 
eliminp.te the problem of continual insecticide control programs. They 
provide an excellent method of pest managemeI).t and contrql, and are 1;1.lso 
inexpensive, and relatively permanent, 
The objective of this study was tp develop techniques for screening 
peanuts for resistance against the les~rnr cornstalk borer and to 
identify germ plasm for further testing, There were two main approaches 
in that other species in the genus Arachis were evaluated as were S(;led-
lings of advanced breeding material and cul t:i,vars, 
CHAPTER II 
LITERATURE REVIEW 
The Lesser Cornstalk Borer 1 
Elasmo;ealpus li&nosel lus 
The lesser co;rnstalk borer was originally described by Zeller in 
1872, In 1884 and again in 1893 1 c. V, Riley listed it as injurious to 
the stalk of corn. Chittenden (190~) of the Bureau of Entomology re-
, ' 
ported complaints received in 1899 of injury to beans by the insect in 
Alabama and South Carolina1 and also to peanuts in G~orgia, 
Tite lesser cornstalk borer attacks more than forty diff~rent plants 
peas 1 soybeans 1 vetch 1 grasses 1 small grains, cantaloupes 1 cotton, pep~ 
pers, tomatoes, strawberries 1 and sweet potatoes (Walton 1 et al. 1 1964). 
Luginbill and Ainslie (1917) described the eggs as oval in shape and 
white when first deposited but turning orange at the end of the incuba-
tion period. They observed six to seven larval instars. 
The pupa is bluish green when freshly formed and starts turning 
black preceding emergence. There is sexual dimorphism in the pupae. The 
tip of the male pupa is rounded and that of the female is irregular, The 
last segment of the female pupa has two lines dividing it. In the case 
of the male there is one line on the last segment only (Stone, 1968), 
The cocoon is . cylindrical, compact 1 lined throughotit on the inside very 
smoothly with silk and covered with sand and dirt. 
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There is sexual dimorphism in the adults, The fo~ewing of the male 
has a lighter color in the center as c9mpared to its b9rders~ and th~re 
is a distinct spot in the center, In the case of th@ female the color is 
darker and uniform throughout with no discernible black spot, 
The life cycle is shortest under dry conditions and when summer 
temperatures are highest, Low temperatures extend the development period 
(Leuck, 1966) , 
Regional biological studies have been reported by Luginbill and 
Ainslie (1917), with specimens co11(;)ct(;)d from Lakeland, Fla.., and 
Columbia, s.c., Sanchez (1960) and King, et al, (1961) reported the 
biology in Texas, Walton, et al. (1964) in Oklahoma and Dupree (1965) in 
the Piedmont area of Georgia, 
The life cycle as observed in Tifton, Georgia, by I,,euck (1966) in 
August, 1963 took 43,:: 3,5 days from egg deposition through mean adult 
longevity. In the field, eggs hatched in three days; they were deposited 
singly on both the top and underneath surfaces of leaves, on stems, and 
in the soil. The larval period took 19. 6 +- 2, 0 days, The pupal period 
was approximately 10.2 days in length. 
It has been observed that the ideal temperature for the g-rowth and 
development of the insect is 80°F. Th(;) best humidity range if 50-60% 
R.H. Overwintering is done mostly in the pupal stage. The maximum an<;l. 
minimum temperatures the insect can withstand have not been recorded, 
Fourteen hours of light and 8 hours of darkness seein to be ideal for 
insect propagation. 
The fifth and sixth instar larvae are voracious cheweTs, From 
observations made in the field this seems to.be the most destructive 
stage of development (Dupree, M., 1~65). 
Distribution 
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This sped.es is limited in its distribution to the Western Hemi-
sphere. It occurs throughout practically all of South America having 
been reported from widely separated localities in all ~arts of the conti-
nent, The list as given by Hulst (1890) includes Venezuela, Columbia, 
Brazil, Argentina (Buenos Aires), Chile, a.pd Pologonia, In North 
America, while the range is not so great, the borer is reported to oc~ur 
over the entire southern half of the United States, It has been common-
ly reported from the states bordering the Gulf of Me~ico and the southern 
Atlantic Coast. It has been encpuntered causin~ injury in Arizon?, 
Forbes (1905) reports it as ha.vtng been ta~en at various ~oints in 
Southern Illinois. Webster (1906) observed some of the mo~qs years ago 
in Lafayette, Indiana. In addition to the localities m~ntioned above 
there are specimens in the National Museum bearing the following locality 
labels indicating that the moths have been taken at Cohasset, Mass.; 
Clemson College, S.C.; Miami; Palm Beach, and Lakeland, Fla,; New 
Orleans, La,; Dallas, Brownsville, San;i.bal, Kerrville, Victoria, and 
Burnet County, Tex.; and San Diego, Cal. It undoubtedly occurs through~ 
out Mexico and has been reported from the Bahama Islands (Luginbill and 
Ainslie, 1917). 
ME1-jor Parasites and Predators 
According to recorded observations, the lesser cornstalk borer ap-
parently suffers little from natural enemies. One parasite, a 
hymenopteron (I,.ug:lnbill and Ainslie, ~917), d~termined as Neo1rr~~~om
1
eri,s 
.eE..• h~ been reared in the laboratory at Co+umbia, s.c. This parasite 
emerged Sept. 1, 1914, fl'Om the larvae collected at Columbia, S,C, 
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Another parasite was reared by R. N. Wilson at Gaine~vill~, Fla., Septem-
l;>er 11, 1916, which was determined l;>y Gahan ai Org~lus laevivent.ris 
Cress. Gahan believes it probable that the parasite of Elasmopalpus 
. ' . . . I . 
lia,no,sellus, recorded by Chittenden as Org~
1
lus mellipis Say wai; in 
reality Q.· laeviventris 1 
A list of the insect parasite species collected from both the Pied-
mont and Coastal Plain Region of Georgia since 19S4, includes~ 
parasiti:zing the egg T(:)lenomus ~· (Scelioni~ea, Hymenop'J::era), and 
Chel?nus ~· (Braconidae, Hymenopte:i;-a), and five larval parasites, 
Pristomerus paeifieus melleus Cushm~ (Ichneumonidae, ttymenoptera), 
' I. . 
Orgilus ~· (Braconidae, Hymem;>ptera), s~,o~atomy~a floridensis Townsend 
(Tachanidae, Diptera). Bracon miLlito;r has only been collecte4 :ln the 
Piedmont region (Leuck and Dupree, 196$). 
Cultu1;al Control 
Isley and Miner (1944) pointed out that there are several genera-
tions a year and it is entirely possible that a large population will 
develop by the midsummer regardless of the number of overwintering stages 
destroyed. Nevertheless, the authors found that complete 4estruction or 
removal of living plant residue in the fields some weeks before planting 
was the most promising method of preventing serious outbreaks. The sue-
cess of this method is predicated on the fact that partly grown larvae 
hatched from eggs laid after the seedling pl~nts are established do not 
have time to develop to destructive size before the plants have passed 
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the most susceptible stage of growth. 
In California, successful contirol of the larvae has been obtained by 
carefully timed irrigation applied in two ways. In the case of sorghum, 
seeds are often planted in a flat planted for flood irrigation (similar 
to that used in alfalfa) as opposed to the planting in row for furrow-
irrigat:i,on, Although not all larvae are killed, sufficient protection is 
obtained to insure a satisfactory plant stand. 
A second method in which irrigation water is utilized to reduce an 
infestation has been only partly investigated to date; however, on light 
and sandy soils, it offers some promise of success, According to this 
method, seed of the susceptible crops are planted in the bottom of the 
irrigation furrow (Reynolds, et al., 1959) 1 
Land kept free of weed hosts for a period of time (8-10 weeks) be-
fore planting resulted in the most effective borer control, Insecticides 
used in combination with this pract~ce were of no benefit. Significant 
control with insecticide was obtained in plots where weeds were allowed 
to grow until planting time, thus producing heavy infestations, When 
compared to the untreated check, all insecticides reduced the number of 
borer-killed plants significantly. However, fewer plants were killed in 
the untreated areas of the clean fallow plots than in the most effective 
insecticide treatment of the weed grown area (Dupree, 1964). 
Chemical Control 
Wilson and Kelsheimer (1955) and Kelsheimer (1955) reported that 
Chlordane was effective as a 5% dust at the rate of 25 lbs, per acre on 
cowpeas. 
On peanuts gTDwn under sprinkler irrigation, accumulated data shows 
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that granulated forms of ini;ecticide a.re generally as effective a.s spray~ 
in combating this inseot. Endrin, TelodrinR, parathion and DDT were most 
effective in reducing the larval damage to the pegs and nuts. Residu~l 
eftectiveness of these insecticides proved limited under irrigation con~ 
ditions imposed in these tests. Effective control was also 9btain~d when 
the insecticides were applied as sprays under pressures of 30 to 40 
p.s.i. at the rate of 5 to 20 gallons per acre (Haxding, 1960), 
In general the systemic insecticides fail to control soil insects 
(Arthur and Arant, 1956). The location of the damage should be consid-
ered in chemical control. 
The Extension Service, College Station, Texas (1972) suggested the 
use of diazinon at the rate of 2.0 lbsp per acre gran~lar in irrigated 
R peanuts, Dy;fonate 1,5 lbs, per acre gr~ular or parathion O,S~0.7? lbs, 




The cultivated peanut, Arach~s h>::;i2ogaea (L,), is a member 0£ the 
family Leguminosae. The peanut is believed to be a native of Brazil from 
where it was introduced to other parts of the world (Martin and Leonard, 
1967), All evidence points to an o~igin somewhere in South America, 
It is known in the wild state; several related species bearing 1it~ 
tle resemblance to cultivated forms are found in B~azil and nearby 
col..lntries, There is great morphological diversity in the wild types, 
There also appears to be genetic diver~ity in cultivated type~. 
k!, indicated in the introduction, the goals sought in the experiment 
were genetic character$ and not ready-ma9e resistant varieties. 
Resistance was sought in plant varieties of the same crop species and in 
related species. 
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Genetic factors in varieties from the original home of the insect 
and areas where plant varieties are of maximum variability of the crop 
are promising sources of genetic diversity (National Academy of Sciences, 
1971). The first area depends on the possibility of natural selection 
for resistance; the second depends on the fact that in areas where visi-
ble characters show great diversity, there also may be wide differences 
in physiological characters that could be the basis of resistance, Plant 
material to be studied may be secured from other research m(;ln working on 
the same crop, from the United States Department of Agriculture, which 
maintains geTin plasm nurseries or storage of available va:i:-ieties of many 
crop plants, and through the help of the Food and Agriculture Organiza-
tion of the United Nations, 
The oil content of peanut seeds varies from 44 to 50 percent in dif-
ferent varieties, Peanuts are rich in proteins and vitamins A, Band 
some members of the B2 group, Being a legume with root nodules, it can 
synthesize atmospheric nitrogen and thereby improve the soil fertility. 
The Indian Council of Agricultural Research (1~66) reports that the 
peanut crop has an average growing season of 124 days. The water re-
quirement is 26,1 acre inches. The daily water requirement is 0,21 acre 
inches, 
Pests and Diseases 
The common insects that attack peanuts are corn earworm, cutworms, 
fall armyworm, spider mites, thrips, and rednecked peanutworm, Common 
soil inhabiting fungi found in Oklahoma peanut soils include Rhizoctonia 
solani' Prthium ~· fusa:rium, ~· Sclerotium rolfsii' and As;ee;r,sH,lus 
niser (Oklahoma State University Extension, 1972). 
Botanical Description 
10 
The peanut is an annual plant with well developed tap root system, 
The plant may be low and prostrate, as in the running types or upright 
and bushy, as in the case of the bush types. The stems are thick angu-
lar, branching, and hairy, The leaves are pinnately compound, The flow-
ers are axillary sessile, and orange to yellow in color. T~e ovary, at 
the base of a long, narrow calyx tube has one to several ovules, and 
bears a long thread-like style, tepninated by a very small stigma. 
After the ovules are fertilized, the stamens and corolla fall off; 
then the flower stalk (intemode between ovary and recepticle) elongates, 
bends downwards, and carries the developing ovary several inches .into the 
ground. This process is common referred to as pegging. Once buried, 
the ovary ripens. The fruit is large, oblong, reticulate indehiscent 
legume with one to several ovoid seeds (Robbins, 193l)p 
Interaction of Peanuts and the Lesser 
Comstl'llk Borer 
Leuch (1967) investigated the lesser cornstalk borer damage to pea-
nut plants. Two types of damages were recognized; one was caused by 
minute larvae that fed on the vegetative bud and flower axils, on the 
stems at ground level, on living leaves touching the soil, and leafy 
debris under the plant. The second type of damage was caused by larvae 
feeding on and in the pods and pegs, This type of damage reduces yield 
and crop quality, 
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Host plant resistance to the supterranean feeder group has been in-
vestigated by Campbell and Emery (1966) and Alexander and Smith (1966), 
However, insects like the lesser cornstalk borer feed on all portions of 
the plant. 
Leuck (1967) found that artificial application of a given number of 
eggs per plant once a year failed to produce significant differences in 
percent of damaged pods among plant types or among varieties. He also 
suggested that uncultivated wild peanuts$ Arachi5 ~.EE:, are promising as 
persistent summer forage legume, Arachis &laborata Burth is a plant 
introduction, P, I, 118457, that estal:;>lished well in Florida and withstood 
grazing there. Blickensderfer, et ai. (1964) found that it has a crude 
protein and mineral content approaching that of alfalfa (Prine, 1964). 
Leuck and Harvey (1Q68) devised a method of laboratory.screening of 
peanuts for resistance to the lesser cornstalk borer, Infestations were 
made by applying 12-13 eggs to each block of seedlings. The data showed 
that survival varied widely among varieties. 
Experiments conducted by Smith (1970) using peanut lines with a re-
ported degree of resistance for the southern corn rootworm in replicated 
field tests have met with limited success because of the variations in 
natu:val infestations. To eliminate as much variation as possible, e:i;:per-
iments using known numbers of laboratory reared rootworm larvae were 
initiated in the greenhouse. 
Resistance 
Plant resistance to insects was defined by Snelling (1941) as in-
cluding "those characteristics which enable a plant to avoid, tolerate or 
recover from the attacks of insects that would cause greater injury to 
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other plants of the same species". Painter (1951) defined resistance as 
"the relative amount of heritable qualities passed by the plant which in-
fluence the ultimate degree of damage done by insects". According to 
Beck (1965) it is defined as "the collective heritable characteristics by 
whi~h a plant species, race, clone, or individual may reduce the possi-
bility of successful utilization of that plant as a host by an insect 
species, race, biotype or individual", According to the National Academy 
of Sciences (1971), "Plants or animals that are inherently less damaged 
or less infested by a pest, than others, under comparable environments in 
the field are called resistant", 
Painter (1951) classified resistance, as seen in the field, accord-
ing to 3 mechanisms: preference, tolerance and antibiosis, Preference 
denotes the group of plant characters that lead to or away from the use 
by an insect of a particular plant or variety for ovi:position, food, or 
shelter or a combination of the three, Antibiosis denotes the ability of 
the plant to prevent injury or to destroy insect life, Tolerance is the 
ability the plant shows to grow and produce or to repair to a marked 
degree while supporting a population approximately equal to that damaging 
a susceptible host, Tolerance is the most permanent type of resistance 
because there is no possible likelihood of producing biotypes, 
Resistant crops, once developed, require little expense or effort on 
the grower (Packard and Martin, 1~52), Resistant crops provide more 
permanent control than insecticides and are especially valuable where the 
margin of profit for a crop is small and the acreage large (Painter, 
1951). The degree of resistance may vary from low to a high level. 
There are only a few cases where complete control is achieved by the 
resistant crop alone, Varieties with low level of resistance provide 
some protection and are best utilized as a part of integrated control 
programs. Moreover the effect of resistant varieties is cumulative a~d 
persistent (National Academy of Sciences, 1971). 
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CHAPTER III 
MATERIALS AND METHODS 
I}µring the swnmer and fall of 1972 cultiv.ilted varieties of peiinuts 
and wild species of Arachis were tested in the greenhouse for resistance 
to the lesser cornstalk borer, (Elasmopalpus lignosellus) 1 Tests we~e 
conducted at the Entomology greenhouse on the Oklahoma State University 
campus. The seeds and wild species o;f Arachis were tested in several ex-
periments, The entries were identified by their okiahoma; peanut acces-
sion numbers (P-No's); when available, other names of entries were used. 
Table 1 gives various identification numbers of wild speci~s, their 
taxonomic section, specific names whexe known, and their origin, 
All factors that could cause the overall damage level to differ were 
kept as constant as possible, The level of infestation was always uni-
form; all plants on the bench were infested at the same time (between the 
2 and 4 leaf stage) and there were similar weather conditions for that 
group. Blow sand was used as the soil medium in all cases, 
Damage Rating Scale 
Damage was evaluated on a 5-point scale which is reviewed below: 
L apparently heal thy; 
2~ seed leaf (terminal bud) damage or branches missing, plant 
otherwise healthy; 
3. one or 2 branches killed; 
4, beginnin~ to show wilt; and 
5. dead or dying. 
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Wooden benches lO' long, 3' wide and 7" deep were constructed. AS" 
deep bed of blow sand provided adequate substrate for root growth and 
mQisture management~ Plastic sewer pipe 3" ip diameter was cut to a 
length of 611 to produce sleeves in which plants could be grown. These 
were pushed into the sand :;i.n such a m.anner that half the sleeve was above 
the sand, and three inches deep in the sand, Sand was filled in the 
sleeve until a margin of 1" was left from the top, This discouraged the 
insect from climbing out of the sleeve, A diagrammatic drawing of a 
single sleeve in position on the bench is shown in figure 1 (see 
Appendix), 
A spacing between sieeves of 9" x 1211 was given in the case of cut-
tings where 4 replications were used and 7" x 12" where 5 replications 
were taken into consideration. Randomized block designs were used. Two 
glass sleeves were placed on opposite sides of the bench and treated in 
the same manner as the plastic sleeves as a guide for moisture control, 
Cuttings of 14 wild species of Arachis we:rie made. Cut ends were 
treated with a fungicide and planted in square plastic containers, 4" x 
4" x 4", filled with coarse sand, Six cuttings of each entry were made, 
All 6 were planted in one plastic container, Each cutting had a terminal 
bud and had fresh growth, The cuttings were gently pulled to make cer-
tain that they were firm in the sand, The plastic containers were then 
placed in a mist chamber to strike roots for approximately one month. In 
the mist chambers, mist was blown in every 10 minutes for 15 seconds dur-
ing the day and every 2 hours for 15 seconds at night, The cuttings were 
then taken out of the mist chambers and transplanted into sleeves, They 
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were fertilized with P~ters water soluble (2l-7-7). Four and 9ne.-ha.lf 
grams of the fertilizer was dissolved in one gallon of water and 10 ~1 of 
this w~s.poured in the sl~eve. 
Watering was never done from the top, but was done between the 
sleeves so that the water could seep up into the .sleeves, This was done 
to avoid adverse moisture effects on the insects and also to maintain 
unifo:nnity of moisture in the sleeves. 
As soon as the transplanted cuttings had become established, 10 
first instar larvae were placed on the plant. Watering was continued in 
the manner described above, until one plant among the 40 died. Th~ 
plants were assigned a visual rating. All plants that had a rating above 
one were pulled and observations such as webbing (the larvae fo:nn a tun-
nel of silk and soil extending from feeding site), terminal bud daJ!lage, 
presence of larvae and pupae were noted, Plant~ that had a rating of 2 
were replanted in sleeves on the bench, Thus, all plants that had a 
~ating of one and 2 remained on the bench and were refertilized. When 
they had become established, they were subjected to the attack of 5 
third-instar larvae. Visual ratings for damage were again taken when one 
plant on the bench had died. Observations on the presence of webbing, 
terminal bud damage, presence of larvae and pupae were made, 
In the case of peanut cultivars, tests of uniformity were conducted 
using the commercial variety "Comet", It was found that the system was 
workable and there were no differences .due to locations on.the bench. It 
was also found t,hat when the seedlings were infested with 5 larvae per 
plant the chances of escaping infestation had been greatly reduced. 
Seeds were planted in sleeves about an inch deep. In case the seeds 
on the experimental bench failed to germinate, the sleeves from a nursery 
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bench were transferred to the experimental bench, The seedlings were in~ 
fested between the 2 and 4 leaf stage! After several tests it appeared 
that best ratings could be made when one "Comet'' plant ~m the benc;h had 
died, "Comet11 was used as a check, Webbing, terminal bud damage and 
presence of larvae and pupae were also noted, 
Rearing Techniques 
The rearing techniques followed the general pattern for maintenance 
of laboratory populations of Lepidoptera, The oviposition chambers were 
transparent, 12 cm. x 9 cm, x 6 cm,, filled one-fourth with perlite and 
covered with wet paper towel, fastened by a rubber band, The chambers 
were in an incubator maintained at 30°C and 50% relative humidity, The 
moths laid their eggs on the paper, The papers were changed every 2 to 3 
days and the eggs began to hatch in another 2 to 3 days, This meant that 
the larvae used for infestation may have been I to 2 days old without any 
plant food at the time they were used to infest the plants. 
The original colony had been brought from Texas but was augmented 
with field-collected larvae from Oklahoma during the summer of 1972; 
therefore potential amount of inbreeding should be of little concern, 
The artificial medium appeared to be quite adequate in that the 
pupae and adults were quite comparable to wild individuals in size, 
Sufficient care was taken to disinfect and sterilize media and other 
c~mponents in the rearing programs so that disease was a very minimal 
problem if any at all~ 
CHAPTER IV 
RESULTS AND DISCUSSION 
Before any varieties were compared, the variety, Comet, was used in 
uniformity tests, In the first test 3 first-instar larvae pl:lr plant were 
used as the infestation level and significant differences as determined 
in an AOV test using rows and columns of plants, were found among the 
plants. There were several seedlings that did not show any evidence of 
damage. Uniformity tests using an infE;Jstation lE;Jvel of 5 larvae per 
seedling were conducted and significant diff~rences in the rating as 
tested by the same method were not found, Therefore an infestat~on 
level of 5 larvae per seedling was selected to conduct e~periments. 
During the experiments it was noticed that when larval inf~stations 
were made at varying stages of plant growth, those on later stages of 
plant g:rowth survived best, It was also found that when infestation was 
done in early stages of growth there was maximum amount of damage, The 
plants were killed and the larvae did not grow to maturity, 
Results of Plant Material Propagated by Cuttings 
Among entries in first experiment including wild Arachis relat:ives, 
P-2398, Arachi.s pusilla. was found almost immune when grown from cuttings, 
however in later tests it was found to be susceptible when grown from 
seedlings. These tests were not recorded because most varieties had poor 
germination but three seedlings of P-2368 did show damage. It has not 
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'b 2368 . h h . · l been poss1 le to cross P- . wit ot er var1et1es. This species is an 
annual in its land o;f origin, Brazil. Brazil is also considered as one 
of the possiple homes of the le~ser cornstalk borer. P-2368 attaches it-
self fil.'mly in the soil, It produces seeds in very small numbers which 
are very small in size a,s compared to Comet, It is naturally self pol-
U,.nated, 
The next entry in level of resistance to the lesser cornstalk borer 
was P-;258, There was no terminal bud damage in this entry, P-258 is 
also difficult to cross with other varieties. 
The ~ild peanut introductions appeared to have varying levels of 
resistance to the lesser cornstalk borer when compared to Arachis 
h~po~aea~ In spite of infesting the wild types with 10 larvae per plant 
as compared to the cultivated types which were infested with 5 larvae per 
plant, the wild types showed a high degree of resistance when compared to 
the cultivated types, 
The ratj..ngs for cuttings of wild species of Ara.chis are shown in 
Table 2, The cuttings were made on July 25, 1972 and the rating was done 
on October 12, 1972, The results of reinfest:at:ion with third instar 
larvae of cuttings of wild species of Arachis which rated one or 2 in 
initial screening are given in Table 3. The retransplantation was done 
on October 12, 1972 a;nd the rating was done on November 27, 1972, The 
resistance complex of wild species of Arachis grown from cuttings is sum-
marized in Table 4, The numbers in the brackets indicate ratings of re-
infestation with third instar larvae which rated one or 2 in initial 
screenings, 
1Personal communication with Dr, Donj:l.ld J. B~nks on March 24, 1973, 
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~ased on the results of initial screening and re-infestation, the 
relative resistance of the entries tested is considered to be as follows: 
P-2368, P-258, P-2350, P-1538, P-1301, P-2578, and P-\2013. 
Table 5 shows the ratings of a second planting of wild cutting. The 
cuttings were made on December 28, 1972 and rating was done on March 12, 
1973. Results confirm~d that P..,2368 was almost immune as indicated by 
the fact that there were only 2 larvae found in 5 i-eplications at an 
infestation level of 10 larvae pe:r: pJanL The larvae were in their sec-
ond instar, small and extremely weak, This indicates that the lesser 
cornstalk borer does not prefer to feed or is not able to gain nourish-
ment from feeding on this plant material 1 Replicate 5 had a rating of 5, 
This plant had died due to pathological reasons. The next in level of 
resistance in this test was P-246. The results were compared to those 
for Comet and it was found that the plants mentioned above had a high 
order of resistance, 
Leuck (1967) recognized a type of damage caused only by minute 
larvae that fed on the vegetative bud and flower axils, In the experi-
ments I conducted it was found that the insect is capable of attacking 
the teTininal bud of the plant in the sixth and seventh instar stages, It 
was also observed that when the plant has an erect growth the terminal 
bud damage is usually less as in the case of P-2578. When the plant has 
a prostate growth habit, tenninal bud damage was found to be maximum as 
in the case of P-2013. It could be inferred from the results obtained 
that the insect prefers to stay near the soil, 
There are several other wild peanut introductions that need to be 
tested if more work is done with material which can be grown only from 
cuttings. 
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Results of Plant Material Grown From Seeds 
All seeds tested were found to be relatively susceptible to the at-
tack of the insect, However thel,"e are a few that appeared to show toler-
ance as compared to the variety Comet which we choose to use as a 
standard. 
In Table 6 the entries that had higher resistance than Comet were 
P-1755, P-1757 and P-1759. This series was planted on October S, 1972 
and rated on November 11, 1972, In the entries mentioned above, no 
larvae were found and the range of the ratings runs from 3 to 5. The 
average rating in these cases was below the standard Comet, In the case 
of Comet we found that the average rating was 3 and the number of larvae 
found was 4, This gives an indication that the entries mentioned above 
appear to be more resistant than Comet. 
In Table 7 the entries that had higher resistance than Comet were 
P-384 and P-410. This series was planted on March 13, 1973 and rated on 
April 19, 1973. Both entries had a rating of 3 but the number of larvae 
found was below the number found on Comet, Comet, in this case, had an 
average rating of 3.2 and 6 larvae were found which is higher than the 
entries which have been mentioned above. 
In Table 8 the entry that appeared to possess more re~istance than 
Comet was P-47, This series was planted on March 11, 1973 and rated on 
April 21, 1973., The average rating of P-47 was 2.6 as c;ompa:i;-ed to Comet 
which was 3,2" No larvae were found in P-47 whereas 4 larvae were found 
in Comet. 
In Table 9 the entry that exhibited more resistance than Comet was 
P-2415. This series was planted on January 24, 1973 and rated on Febru-
ary 16, 1973, All replications of this entry had a rating of 3 and 2 
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larvae were found. Comet in this case had an ~verage rp.ti,ng Qf 4.2, the 
range was 3 to 5 and 6 larvae were found. As compared to Comet, P-2415 
was found to be more resistant in this experiment. 
The e;ntries that had higher resistance than Comet in Table 10 were 
P-332, P-337, and P-351, This series was planted on March 19, 1973 and 
rated on May 11, 1973. In this case the average rating for Comet was 4,6 
and the number of larvae found was 11, The entries mentioned above had a 
lower rating and fewer larvae were found, 
The entries that exhibited a higher rate of resistance than Comet in 
Table 11 were P-468 and P-484, P-484 had an ayerage rating of 3 and the 
total number of larvae found was 3, In P-468, 3 larvae were found and 
the average raing was 3,5, Comet in this case had an average rating of 
3.4 and 7 larvae we;re found. This shows that the varieties mentioned 
above are slightly more resistant than or eq-ual to Comet based on the 
rating and the number of larvae present, This series was planted on 
March 26, 1973 and rated on May 15, 1973. 
One entry, P-671. µad higher resistance than Comet in Table 12. 
This series was planted on April 16, 1973 and rated on Mi:ly 21, 1973. The 
average rating of P-671 was 2 9 8 and 3 larvae were found, The average 
rating for Comet was 3. 4 and the) number of larvae found was 4, 
In Table 13 the entries that exhibited more resistance than Comet 
were P-900 and P-2339. This series was planted on April 26, 1973 and 
rated on June 5, 1973, All replications of these entries had a rating of 
3 and 3 or 4 larvae were found, Comet in this case had an average rating 
of 4, 2 and the number of larvae found was 4, 
CHAPTER V 
SUMMARY 
Seventy-three peanut cultivars and 10 species of Arachis were tested 
for resistance against the lesser cornstalk borer. Several aspects were 
taken into consideration in measuring the degree of resistance: a visual 
rating, number of larvae or live pupae present, presence of webbing and 
terminal bud damage, Entries were divided into 10 experiments that were 
conducted in the Controlled Environmental Researcµ Laboratory on the 
Oklahoma State University campus in Stillwiiter. 
Several species of Arachis were found to be resistant to the lesser 
cornstalk borer when compared to Comet, a commercially grown variety, 
P-2368 (P,I. 338448), a selection of Arachis pusilla, was foqnd to be 
highly resistant when grown from cuttings; however, it was susceptible in 
the seedling stages. It may be difficult to cross P-2368 with other 
varieties or species, The next cutting in level of resistance was P-258 
(P.l. 262814), 
In general the wild types were more resistant than the cultivated 
types. There were several varieties of Arachis hypogaea that showed a 
low level of resistance and sho'Uld be tested for tolerance. They were 
P-47 (P,I, 237509)~ P-332 (P,I, 259800), P-337 (P.I. 259637), P-351 (P,I. 
268599), P-384 (P.I. 268680), P-410 (P.I. 268716), P-468 (P.I. 274267), 
P-484 (P.I. 262022), P-671 (P.I. 268747), P-900 (P.I. 259603), P-1755 
(Rusty), P-1757 (N.C.4), P-1759 (Virescent), P-2339 (Florunner) and 
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P-2415 (K45Sl-70), 
Breeding for developmen'I;. of pea,nut varieties resistant to the lesser 
cornstalk bqrer appears to be encouraging, A reasonable level of toler-
ance appears to be present in the germ plasm. More critical studies 
shoµld be undertaken to determine if genes are present that can increase 
resistance to the lesser cornstalk borer, 
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Table 1. Wild species of Arachis screened for lesser cornstalk borer resistance 
Okla, Collection Nos. P,I, Nos. Taxonomic Species Origin No. Section 
P-246 GKP 9882 262286 Rhizomatosae ~· Rio Verde, Mato Grosso, 
Brazil 
P-258 GKP 9567 262814 Rhizomatosae ~· Encarnacion, Paraguay 
P-1301 GKP 1053-8 323936 Caulorhizae re pens Dolabela, Minas Gerais t 
Brazil 
P-1538 GKP 10017 262141 Axonomorphae cardenasii Robore, Bolivia 
P-1553 GKP 10602 276235 Ax-onomorpha:e chacoense Puerto Casado, Paraguay 
P-2013 HL 323{GK 12787) 338314 Caulorhizae 
- - - - ----
JJin_:t_9_i Jequitlnhonha River, 
Bahia, Brazil 
P-2350 GKP 9570 262817 Rhizomat-osae ~· T1inida<l, Paraguay 
P-2359 GK 10596-e 276233 Rhizomatosae ~· Horqueta, Paraguay 
P-2368 GK 12881 338448 Triseminalae pusilla Joazeiro, Bahia, Brazil 

















Evaluation of cuttings of wild species of Ar~chis infested 
with 10 first instar lesser c9rnstalk borers per plant, 
Visual Ratings and Other Observations~ 
Rl R2 R3 
2-0 5-0 
3,-W 2-0 2-0 
3-T 2 ... 0 1-X 
2-0 
2-0 3-0 3-T 
3-W,T,L 5-0 2-W,T 
2-0 1-X 
3-W,T 2-0 3-W,L,T 
1-X 1-X 2-W 
1-W 3-W 3-W 
a/W ~ webbing present; T = terminal bud damage; L = larvae found; 
0 = no larvae o~ pupae found; X = did not pull out; kept on be~ch for 







2 .. 0 
1-X 
Ta.ble 3, Results of re-infestation with 5 third instar 1\irvae on 
cuttings of wild spe~ies of Arachis whi~h rated 1 or 2 
in initial screening. 
Okhi, Visual Ratings and Other Observations~ 
No, Rl R2 R3 
3-0,W,T 5-0,W 
2-0 2-0 2-0 
5-0,W 3-0,W,T 3-0~W,T 
2-0 3-Q,W 
P-1553 3-0,W s-o,w 
P-201;3 4-Q,W 
P-2350 3-0,T 2-0 2-0 
P-2359 2-0 4-0,W 
P-2368 1-0 1-0 1-0 




~W ~ webbing present; T ~ tel'1Ilinal bud damage; L = larva~ present; 












Table 4. Plant resistanc¢ complex of wild species of Arachis 
(tested), for lesser cornstalk borer. 
Terminal 
Rl R2 R3 R4 Bud Webbing 
Damage 
2 (3)!1 2 (5) 4 5 2 3 
2 (2) 2 (2) 2 (2) 3 0 1 
1 (3) 2 (5) 2 (3) 3 4 3 
2 (5) 2 (3) 3 3 1 i 
2 (5) 2 (3) 3 3 1 2 
3 5 2 (4) 4 g 3 
1 (2) 1 (2) 2 (3) 3 2 0 
2 (4) 2 (2) 3 3 2 3 













~First numb~r indicates visual rating on October 12, 1973; the num-
ber in pa~enthesi~ indicates the rating following reinfe~tation with 5 










Table 5. Re-test of wild cuttings infested with 10 first 
instar larvae per plant, 
Visual Ratings and Other Observations~ 
RI R2 R3 R4 
S..-L, W 
5-0,W 2 .. 0,L 
5-0,W 
5-0 
5-0,W 4 ... 0,w 
1-0,W 3-L,W 5.-0,W 
1-0,W 2-0,L 1-0,L 1-0 








~W;; "'ebbin~ present; T;; terminal bud damage; L;; larvae present; 
O no larvae or pupae found. 
Table 6. Peanuts (Arachis h4Fog~ea) screened for lesser cornstalk 
bo~er, Pl~nted: October 5, 1972; Infe$ted~ October 17, 
1972; Rated: November 11, 1972. 
34 
Okla, No. Average Range No, of Plants No. of Larvae Rating With Webbing Found 
P..-12 3,0 3 .. 3 s 3 
P~291 3.0 3-3 '5 2 
P-204 3,2 2-5 5 1 
P-1755 2~4 1-3 5 p 
P-1757 2~5 1-3 3 0 
P-1759 2.4 1.,.,3 s 0 
p,.z397 3,8 3-5 4 2 
p,-2398 3.8 3-5 5 5 





p ... 386 
P-393 




p .. 433 
P-458 
Comet 
Peanuts (}\:r;aohis h:ypofaea) screened for less~r cqrnstalk 
Qorer, Pianted: Marc 1~, 1973; Infested: March 23, 
1973; Rated: April 19, 1973. 
35 
Average Range No, 9f Plants No. o~ Larvae Rating With Webbing Found 
3.0 3,..3 5 6 
3,0 3-3 5 1 
3,4 3-5 :; 4 
3.8 3-5 5 8 
3.0 3,.3 5 5 
3,0 3-3 s 2 
3.0 3-3 4 3 
3,0 3-3 5 4 
3.4 3-5 5 3 
3,0 3-3 5 5 
3,7 3-4 5 6 
Table 8. Peanuts (Arachi:; hl'.:,Eogaea) screened for lesser cornstalk 
borer, Planteµ: March ll, 1973; Infested: ~farch 23, 
1973; Rated: April 21, 1973. 
O~la. No. Average Range No. of Plants No, of La1tva~ Rating With Webbini Found 
P-14 3,8 3 .. 5 5 4 
p .. 47 2.6 1-3 4 0 
P-144 .3. ~ 3-5 5 3 
P-190 4.0 2-5 5 4 
P-439 .3. 0 3.,3 5 4 
P-460 2.8 2.,.3 5 5 
P-461 3,8 3 .. 5 5 7 
P-467 3.6 3-5 5 1 
Comet 3,2 3-5 5 7 
Table 9. Peanuts (Arachis hyp9gaea) screened for lesser cornstalk 
borer. Planted: Jan'uary 24, 1973; Infested: February 8, 
1973; Rated: February 16, 1973, 
37 
Okla. No, Average Range No. of Pl;mts No, of Larvae Rating With Webbing Found 
P~405 '.$. 8 3,...5 5 0 
P-2401 3,0 3-3 5 3 
P-2402 3.8 2-5 s 5 
P-;2403 3.$ 3~5 5 2 
P-2404 3.4 3-S 5 4 
P-2415 3,0 3-3 5 2 
P,-2419 3.2 3-4 5 9 
P-2421 4.0 3-5 5 4 
Comet 4.2 3-5 5 6 
Table 10, P~anuts (Araohis hy2osaea) screen~d for lesser cornstalk 
borer, Planted;' Ma:rcl} 19, 1973; Infest(:)d: April 2, 
1973; Rated: May 11, 1973, 
38 
Okla. No. Average Range l\lo, 0£ Plants No, of J,.aTvae Rating With. Webbing Found 
P-214 4.2 3..,5 5 4 
P-32~ 4,2 3-5 ~ 6 
P-330 3.8 3-5 5 5 
P-332 3,4 3-5 5 3 
p ... 337 3,4 3,.s 5 2 
p,,.33~ 4,2 3 ... 5 5 7 
P-351 4.0 3,,5 5 3 
p.,352 4,4 3-5 5 8 
P-360 4,4 3-5 5 5 
P-365 5.0 3-S 5 10 
Comet 4.6 3-5 5 11 
Table 11. Peanuts (Arachis hypogaea) screened fQr lesser cornstalk 
borer. Planted: March 26, 1973; Infested: April 9, 
1973; Rated: May 15, 1973, 
39 
Okla. No. Aver~ge Range No. of Pl~nts No. of Larvae 
Rating With Webbing Found 
P-468 ;,.o 3-5 5 3 
P~470 3.8 3-5 5 11 
P-475 3.6 3-5 5 12 
P-484 3.5 3-S 5 3 
P-495 3.6 3-5 5 5 
P-511 3.0 5-5 5 7 
P-528 4.0 3-S 5 5 
P-557 3,0 3-5 s 6 














P~anuts (Arac:his h,lpo!a,ea) screi:med for lesser cornstalk 
borer. Planted: Apri l6, 1973; ~nfested: April 24> 
1973; Rated: May 21, 1973. 
40 
Average Range 
No, pf Plants No, of Larvae 
Rating With Webbing Fcmnd 
3.8 3~5 5 8 
3.4 3,.4 5 3 
3.6 ;3-5 5 5 
3.4 3.,.4 s 5 
3.0 3-3 5 4 
3.6 3'"'5 5 8 
3.4 3-S 5 5 
2.8 2-3 5 3 
3,0 3-3 5 6 
3,6 3-5 5 4 
3.4 3-5 5 4 
Tabl~ 13. Peanuts (Arachis h~Eogaea) screened for lesser cornstalk 
bo-:rer, Plant(,'ld: April.26, !973; Infested: May 7, 197.3; 
Rated: June S, 1973. 
41 
Okla. No. Average Range No. of Plants No, of Larvae Rating With Webbing Found 
P-714 3,i 3 ... 4 s 5 
P-777 3.6 3-S 5 6 
p .. 733 3,2 3-4 5 5 
P-800 3.4 :$-5 5 6 
P-843 3.4 3-4 5 9 
P-871 3.2 3-4 5 5 
P-874 3.8 3 .. 5 5 7 
P-876 3.q 3-5 5 9 
P-900 3,0 3-3 5 3 
P-2339 3,0 ~-r-3 5 4 















































Ta:b le 14, Peanut ac~esslon~ screened foT resista~ce 
~Q le~se~ ~ornst~lk borer. 







































































































































PLASTIC SLEEVE ., 
·6" , .. 5" 
WOQOEN BENCH 
Figure 1. A oiagr~~tic Dr~wing of a Single Sleeve in 
PositiQn on the aenoh . 
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